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PROBLEM TO BE SOLVED: To prevent the 
voltage instability phenomenon 
accompanying the increase in the power 
demand, without phase control equipment and 
a communication network. 
SOLUTION: In an electric apparatus 1 which 
is equipped with a power converter 7 capable 
of controlling the output of an inverter, etc., a 
voltage detector 9 detects the drop of received 
power voltage, and an output regulation 
command circuit 1 1 gives a power converter 7 
an output regulation command C, according to 
this drop, and the output of itself is lowered 
by the control of the power converter 7. 
Consequently, if the received power voltage 
drops in an inverter air conditioner or the like, 
this system automatically throttles the output, 
suppresses the power consumption, and 
recovers the voltage of the power system 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electric appliance system 
provided with a means to adjust the output of an electric appliance, like electrical 
household appliances and electrical equipment, such as the inverter device and 
elevator device which control a motor, or an air-conditioner, and office equipment 
like a personal computer. 
[0002] 

[Description of the Prior Art]From a viewpoint of energy saving and the improvement 
in functional, the apparatus having an inverter device or an inverter device has spread 
through a factory, an office, and an ordinary home quickly. However, if the apparatus 
having such an inverter device or an inverter device is seen from the electric-power- 
system side, it will act as constant power load, and if the rate increases, it may cause 
the voltage unstable phenomenon to which the voltage of electric power system falls. 
[0003]The process to which a voltage unstable phenomenon is caused with constant 
power load can be explained as follows, for example as indicated by the 71st page of 
the Ohm-Sha issue on Matsuura "electrical energy transmission engineering" May 20, 
Heisei 1 1 . Voltage of the present electric power system is set to E. For example, it 
makes the load current I increase with an inverter air conditioner by the load increase 
of summer, supposing this voltage E decreases to E-**E in order to hold an air 
conditioning effect uniformly. That is, since the voltage E decreases, the current I 
increases under the control which tries to keep constant electric power (output: 
cooling effect) P=ExL Since the voltage drop in electric power system will increase 
increasingly if the load current I increases, voltage falls further. As a result, in 
constant power load like inverter control, load current will increase further and 
voltage will fall. As the rate of such constant power load becomes large, a possibility 
that voltage falls becomes larger. It is a phenomenon in which this is called a voltage 
unstable phenomenon. As described at the beginning, it is thought in the actual 
condition which the electric appliance provided with the inverter device is increasing 
quickly that a voltage unstable phenomenon happens easily. 
[0004]To such a voltage unstable phenomenon, conventionally, When the electric- 
power-system side supervises the voltage and the frequency information on a system 
and is judged to be unusual by sag etc., In the request and emergency of the amount 
control of used power, a policy which carries out load shutdown has been considered 
to an injection of mass phase modifying equipment (advanced-phase capacitor), 
reactive power pouring by a reactive power compensating device, and a specific 
consumer. 

[0005]So that the amount of used power may be controlled, when the amount of 
maximum dissipation used for JP,1 1-41 838,A by fixed time after this based on the 
electric energy data transmitted from an electric power company is predicted and this 
exceeds a predetermined value, For example, reducing electricity demand is indicated 
by operating an air conditioner intermittently. 
[0006] 

[Pioblem(s) to be Solved by the Invention]To a voltage unstable phenomenon, the 
policy considered conventionally is the following point and is considered not to be 
necessarily desirable. 



[0007] 1) Phase modifying equipment (advanced-phase capacitor) and a reactive 
power compensating device need mass equipment, and the installation cost and an 
equipment maintenance cost take a great labor and expense to them. 
[0008]2) Only a specific consumer has originally forced the amount control of used 
power to operation of the electric appliance provided with many and unspecified 
inverter devices being the cause. 

[0009]3) Adjustment may be overdue when a specific consumer is in a situation with 
difficult load management 

[0010]4) The communication network to which between the monitoring instrument of 
electric power system, phase modifying equipment and a reactive power 
compensating device, and specific consumers is connected for load management is 
needed 

[001 l]The purpose of this invention is to provide the electric appliance system which 
can attain normalization of electricity demand, even if there is no communication 
network. 
[0012] 

[Means for Solving the Problem]Even if it is each level, such as a home, a place of 
business, or a factory, and the electric appliance system provided with an output 
control means like an inverter device itself detects a situation of electric power 
system, it takes a measure and a fundamental view of this invention does not have a 
communication network, it is attaining normalization of electricity demand. 
[0013]In an electric appliance which received supply of electric power from electric 
power system, and was provided with an output control means, a place by which it is 
main characterized [ of this invention ] is having formed a means having controlled an 
output control means according to a fall of a receiving voltage, and reducing an output 
of an electric appliance. 

[0014]Thereby, if voltage of the receiving end falls according to increase of electricity 
demand, an output of an air conditioner can be reduced, for example and power 
consumption can be controlled. A voltage unstable phenomenon mentioned above can 
be prevented by the spread of such electric appliance systems. 
[001 5] A place by which it is characterized [ of this invention / other ] is having a 
means controlling said power converter to adjust an output of said electric appliance, 
according to change of a receiving voltage, and/or change of electricity-receiving 
frequency. 

[0016]A place by which it is characterized [ of this invention / other ] is having 
formed a means having controlled an output control means according to change of a 
receiving voltage in a predetermined-time belt, and/or change of electricity-receiving 
frequency, and adjusting an output of an electric appliance. 
[001 7]A place by which it is characterized [ of this invention / other ] is having 
formed a means recording a means displaying information about adjustment of said 
output, or information about adjustment of said output. 

[0018]Ther*y, performance information of apparatus can be displayed outside or it 
can record. A policy which lowers power rates is also employable in order to return a 
part for cost which an electric-power-system administrator has saved for a measure by 
this performance information, for example according to operation frequency of output 
adjustment 

[0019]A place by which it is characterized [ of this invention / of further others ] is 
having established a control means which chooses whether said output being adjusted. 
[0020]The mode which carries out feasible [ of the output adjustment of an electric 
appliance ], or the mode which is not carried out can be chosen by this, and the mode 



which a user of an electric appliance does not carry out output adjustment, or does not 
carry out according to a situation can be chosen. 

[0021]It is having a means detecting change of amplitude of 1 power supply voltage, 
or an effective value, and a means detecting change of frequency of power supply 
voltage, in a desirable embodiment of this invention, Amplitude of power supply 
voltage or change of an effective value, and change of frequency of power supply 
voltage are detected, and generating of a voltage unstable phenomenon in electric 
power system is judged by combining time information with these information 
further. 2) By having a means to order it output adjustment to a power converter 
inside an electric appliance, based on this decision result, when generating of a 
voltage unstable phenomenon is judged, control an output of an electric appliance. 
[0022] 

[Embodiment of the Invention|Hereafter, an embodiment of the invention is described 
with reference to drawings. Drawing 1 expresses the lineblock diagram of the electric 
appliance system which applied this invention. 

[0023]In drawing I. the electric appliance 1 expresses the electric appliance which 
applied this invention. This electric appliance 1 has received supply of electric power 
from the electric power system 2 through a route called the power line 3, the power 
receptacle 4, the power source plug 5, and the power cord 6. 
[0024]It has this electric appliance 1 in the form which builds in the power converter 
7. Here, the power converter 7 is an output control means with the function which is 
represented with an inverter, a converter, a direct-current-DC converter, etc. and 
controls the output (power consumption) of the electric appliance 1, for example. The 
general-purpose inverter etc. to which such an electric appliance is increasing in 
recent years to urgency, for example, air conditioners, such as OA equipment, such as 
home electronics, such as a refrigerator, an air-conditioner, and a microwave oven, 
and a personal computer, lighting, and a building, and the motor of a factory are 
moved are mentioned. 

[0025]the time check which consists of the power supply wiring 8 inside the 
apparatus by which the inside of the electric appliance 1 was drawn from the power 
cord 6, the voltage detection circuits 9, the frequency detector 10, the output 
adjustment command circuit 11, and a clock — it has the means 12, the performance 
information recorder 13, and the adjustment mode selecting switch 14. 
[0026] Each of the electric appliance 1 with a built-in power converter which causes a 
voltage destabilization phenomenon the main point of the voltage apparatus 1 by this 
invention, Generating of a voltage destabilization phenomenon is judged for apparatus 
itself with the voltage detection circuits 9, and it is in the point which tries to prevent 
advance of a voltage destabilization phenomenon by adjusting apparatus's own output 
power automatically by the output adjustment command circuit 1 1 further. Hereafter, 
work of each element of drawing 1 is explained. 

[0027]First, the voltage detection circuits 9 detect the amplitude or the effective value 
of power supply voltage on the power supply wiring 8, and output the detecting signal 
E to the output adjustment command circuit 1 1 . The frequency detector 10 detects the 
frequency of the power supply voltage on the power supply wiring 8, and outputs the 
detecting signal f to the output adjustment command circuit 11. Next, in the output 
adjustment command circuit 1 1 , when the abnormalities of electric power system are 
judged and it judges with it being unusual based on a voltage detection signal and a 
frequency detection signal, the output adjustment command signal C which 
suppresses the output power of the power converter 7 is outputted. If the output 
adjustment command signal C is received, the power converter 7 will operate so that 



an output may be controlled promptly. At this time, the output adjustment command 
circuit 1 1 sends the signal D which also tells the performance information recorder 13 
about implementation of output adjustment, and records the performance information 
about output adjustment based on this signal D in the performance information 
recorder 13, and displays that operation situation. In the example of a graphic display, 
the integrated value of the amount of output adjustments is displayed, and it indicates 
that it is during output adjustment with the pilot lamp 131. 

[0028]'The output adjustment command circuit 1 1 also has the composition into which 
the time information t from the clock 12 is made to input so that it may illustrate. In 
this case, the output adjustment command circuit 1 1 judges the abnormalities of 
electric power system using the time information t from the voltage detection signal 
E, the frequency detection signal f from the frequency detector 10, and the clock 12 
from the voltage detection circuits 9. There is also composition which makes the 
selection signal S from the output adjustment mode selection switch 14 input into the 
output adjustment command circuit 1 1 . In this case, the user of the electric appliance 
1 can choose the mode which makes output adjustment feasible, and the mode which 
is not carried out to the electric appliance 1 . According to the selective state of this 
adjustment mode, the output adjustment command circuit 1 1 defines output 
adjustment instructions. For example, even when the mode in which output 
adjustment is not carried out is chosen and the abnormalities of electric power system 
are judged, the output adjustment command circuit 1 1 is kept from issuing the output 
adjustment instructions C. 

[0029 ]Drawing 2 e xpresses the example of the detailed composition of the output 
adjustment command circuit 1 1 . The output adjustment command circuit 1 1 inputs the 
voltage detection signal E, the frequency detection signal f, the time signal t, and 
output adjustment mode-selection-signals S, and after it judges whether output 
adjustment is carried out, it outputs the output adjustment command signal C and the 
performance information signal D. 

[0030]To the voltage detection signal E, a deviation with the sag threshold Eb set up 
beforehand is first taken with the subtracter 151 . Therefore, when lower than the 
threshold Eb, a positive value is outputted for the detected voltage E. When a positive 
value is inputted, the integrator 161 with a reset function cancels a reset action, and 
integrates with a deviation. Since a negative value is inputted into the integrator 161 
for a long time at the time of regular, a reset action is set up and an integral value is 
made into zero. With the integral value of the deviation outputted from the integrator 
161, when an integral value is larger than the threshold defined beforehand, the 
voltage abnormality judging device 17 judges with a voltage abnormality, and outputs 
a voltage abnormality signal to the output adjustment judging device 19. Since the 
integral value of voltage deviation is used, it is avoidable to instant sag unrelated to 
the abnormalities of electric power system to carry out an erroneous decision to 
abnormalities. It can integrate with a fallen part promptly by having attached the reset 
function to the integrator at the time of voltage abnormality fall generating. 
[003 l]The same processing as voltage detection is performed also to the frequency 
detection signal f. First, a deviation with a frequency drop threshold is taken and this 
deviation integrates the subtracter 152 with the integrator 162 with a reset function. 
The frequency abnormality judgement machine 18 judges the abnormalities in 
frequency based on the integral value of this frequency deviation. When it judges with 
frequency being unusual, a frequency abnormal signal is outputted to the output 
adjustment judging device 19. 

[0032]In the output adjustment judging device 19, it is judged whether the voltage 



unstable phenomenon has occurred in electric power system with the voltage 
abnormality signal, the frequency abnormal signal, the time signal t, and the output 
adjustment mode selection signal S. If it judged with the voltage unstable 
phenomenon having occurred and the mode in which output adjustment is possible 
was selected, it will judge with output adjustment of the electric appliance 1 self being 
carried out, and the output adjustment command signal C will be outputted to the 
power converter 7. 

[0033]Here, it is described whether the omen of a voltage unstable phenomenon is 
judged, using each of a voltage abnormality signal, a frequency abnormal signal, and 
the time signal t how. In first, the time of electric power system being heavy loading 
as it was previously described as the voltage unstable phenomenon. When there are 
many especially rates of constant power load, when voltage falls by the further load 
increase, it serves as a cause, the thing of the phenomenon in which system voltage 
falls is said, and this results in a voltage collapse phenomenon finally with ******, 
for example. Therefore, what is necessary is just to detect the time fall of a receiving 
voltage, and the loaded condition of electric power system, in order to judge the omen 
of a voltage unstable phenomenon. 

[0034]b) Detection of a time fall of a receiving voltage : as shown in drawing L the 
receiving voltage which the electric appliance 1 incorporates can detect the fall of 
system voltage from the receiving voltage which the electric appliance 1 incorporated 
reflecting the voltage of electric power system. At drawing 2, sag is detected by using 
a deviation with a sag threshold. Since change of voltage becomes intense so that it 
goes to the low rank system (for example, power distribution system) of electric 
power system, it is necessary to extract only a global fall out of it This is realizable 
by processing with the method of using the integrator 1 6 1 as shown in drawing 2, or a 
low pass filter. 

[0035]**) Detection of the loaded condition of electric power system : this can 
consider two kinds, the method of presuming from the electricity-receiving frequency 
f, and the method of presuming from the time information t. First, although the 
frequency of electric power system is so slight about presumption from electricity- 
receiving frequency that load becomes heavy fundamentally, there is a tendency 
which becomes low. Therefore, it is possible to presume loaded condition from the 
fall of the electricity-receiving frequency f which the electric appliance 1 
incorporated. At drawing 2, by using a deviation with a frequency drop threshold, the 
fall of frequency was detected and it presumes that it is heavy loading. Carrying out 
integration treatment by drawing 2 i s based on the same reason as the case of voltage 
detection. Next, although it is presumption from the time information t, the time 
which generally serves as heavy loading is restricted with 3:00 p.m. from 12:00 and 
1 :00 p.m. from 1 1 :00 a.m. This is because the electric power demand for cooler of 
people's labor, production of a factory, an air conditioner, etc. laps in this time zone. 
Therefore, if time is the above-mentioned time zone, it can be presumed that it is in a 
heavy-loading state. Here, the clock 12 which emits the time information t can use 
these days the signal t of die clock 12 which many electric appliances contained the 
clock 12 (for example, the air conditioner is provided with a timer which will work if 
the regular time comes), among these it had. 

[0036]If the above is summarized, the fall of a receiving voltage is detected from the 
voltage detection signal E, and the heavy-loading state of a system can be judged 
from the frequency detection signal f or the time information t. 
[0037]In both the output adjustment judging devices 19, when the output of the 
voltage abnormality judging device 17 and the output of the frequency abnormality 



judgement machine 1 8 judge with it being unusual, it judges with the sag 
phenomenon having occurred in electric power system. If the mode in which output 
adjustment is possible was selected, it will judge with output adjustment of the 
electric appliance 1 self being carried out, and the output adjustment instructions C 
will be outputted to the power converter 7. If three, the voltage detection signal E, the 
frequency detection signal f, and the time signal t, are used, a more accurate judgment 
is possible here, but all three may not be required and the following combination may 
not necessarily be sufficient as them, b) the voltage detection signal E, and the time 
information t, and the RO voltage detection signal E and the frequency detection 
signal f- frequency-detection signal f [ 2 ] Ha voltage-detection-signal E accepting it, 
and accepting it - the HO frequency detection signal f and the time information t 
[003 8] Drawing 3 i s a figure showing the operation situation of the electric appliance 
1 . In drawing 3, the method of judging a voltage unstable phenomenon from the 
voltage detection signal E and the time information t is applied. From a top the graph 
of drawing 3, respectively The temporal response of the (a) receiving voltage or the 
detection voltage E inside an electric appliance, (b) The output of the integrator 161 
with a reset function to the deviation of the voltage detection signal and sag threshold 
which were shown in drawing 2. (c) The output of the voltage abnormality judging 
device 17 shown in drawing 2. the time signal by the clock 12 shown in (d) drawing 
1, (e) Express the output of the power converter 7 shown in the output adjustment 
mode selection signals by the output adjustment mode selection switch 14 shown in 
drawing K the output adjustment command signal by the output adjustment judging 
device 19 shown in (f) drawing 2. and (g) drawing L respectively. 
[0039]In drawing 3. time passes over 13 :30, and as the operation operating ratio of an 
air-conditioner goes up by a heavy-loading state further and electric power system 
shows the detection voltage waveform of drawing 3 (a), voltage begins a fall. That is, 
a voltage unstable phenomenon is trying to start. The electric appliance 1 has detected 
voltage via the voltage detection circuits 9. The voltage detection value falls, from the 
time of becoming below a sag threshold, as shown in the figure (b), the reset action of 
the integrator 16 with a reset function is canceled, and the deviation with a threshold 
finds the integral. And when this integral value exceeds a voltage abnormality judging 
threshold, as shown in the figure (c), the voltage abnormality judging device 17 
outputs a voltage abnormality decision signal. On the other hand, the flag signal 
which shows that time is in the time zone of heavy loading as shown in the figure (d) 
for a heavy-loading time zone is outputted. The mode which makes output adjustment 
possible is selected, and as shown in the figure (e), the flag signal which tells it is 
outputted from the output adjustment mode selection switch 14. therefore, since it is 
judged with a voltage abnormality, and is judged with a heavy-loading state and 
output adjustment mode is chosen, the output adjustment judging device 19 should 
carry out output adjustment — it judges, and as shown in the figure (f), the output 
adjustment command signal C is outputted. In response to this signal, with the power 
converter 7, as shown in the figure (g), a power output is controlled promptly. Little 
may be sufficient as a restraint amount 

[0040]In order that similarly the electric appliances of a large number which built in 
the power converter may control an output all at once, voltage rises gradually and 
heads for recovery. That is, due to the electric power P= voltage Ex current I, since 
the electric power of constant power load is controlled, since the electric power P 
decreases, the current I decreases. As a result, the amount of voltage drop also 
decreases and the voltage of electric power system comes to be recovered. 
[0041]Thus, in the electric appliance by this example, the apparatus leading to a 



voltage unstable phenomenon itself can judge sag itself it can adjust that output, and 
a voltage unstable phenomenon can be avoided. For this reason, the necessity of 
installing mass phase modifying equipment and reactive power compensating device 
is lessened, and an electric-power-system administrator's plant-and-equipment 
investment cost and an equipment maintenance cost can be reduced. In order to aim at 
a measure for apparatus itself used as a cause, forcing only a specific consumer a 
sacrifice does not need a mechanism like [ it is few and ] a communication network, 
either. If output adjustment is simultaneously carried out by much apparatus, little 
may be sufficient as the restraint amount of each apparatus, and if it sees for every 
apparatus, there will be little the influence and it will end. 

[0042]If it sees from the side which has managed electric power system, and many 
electric appliances 1 will be introduced and it will come to carry out output 
adjustment operation, the cost which the conventional measure took can be saved. 
Therefore, by returning this to the user of the electric appliance 1 , the user of the 
electric appliance 1 can also get a merit, and also introduction of apparatus like the 
electric appliance 1 can be spread. How to lower power rates can be considered 
according to the operation situation described as the concrete method of this cost 
reduction at the performance information recorder 13 shown in drawing 1 . For 
example, how to lower power rates can be considered according to the number of 
times and the amount of adjustments of output adjustment operation. 
[0043] When the electric appliance 1 contains the means of communication to the 
exterior, the performance information signal from the output adjustment command 
circuit 1 1 of drawing 1 is sent to a wattmeter via a means of communication, and how 
to discount power rates or electric energy automatically based on the signal can be 
considered with a wattmeter. 

[0044]The situation where it does not like that the electric appliance 1 carries out an 
output change for some users of the electric appliance 1 may occur. In such a case, 
what is necessary is just to choose the mode which does not carry out output 
adjustment with the output adjustment mode selection switch 14 shown in drawing 1 . 
In this case, the electric appliance 1 does not perform output adjustment and does not 
generate an output change. 

[0045]The control constitution of the power converter 7 is shown in drawing 4 . Here, 
the example of the air conditioner is shown as the electric appliance 1. In this case, the 
following control is performed in the power converter 7. The deviation of a 
temperature target value and a temperature detecting value is calculated with the 
subtracter 711, and it is proportional with the proportionality-integral compensation 
machine 721 about this deviation. - An integral compensation (PI compensation) is 
carried out and speed command V* to the revolving speed of a motor is obtained. In 
the usual air conditioner, current control instructions which are in agreement with 
speed command V* with the speed-control machine 751 calculate based on this speed 
command V*, Control commands (for example, gate pulse instructions etc.) which are 
furthermore in agreement with current control instructions with the current limiter 761 
calculate, and it is outputted to the inverter 771 . 

[0046]However, speed command V* can be adjusted with the state of an output 
adjustment command signal in this example. In drawing 4, the output adjustment 
command signal C is outputted from the output adjustment judging device 19 in the 
output adjustment command circuit 1 1 shown in drawing 2 . In the output adjustment 
circuit 731, amount of speed command adjustments **V* is outputted as follows 
according to the state of the output adjustment command signal C 
[0047] When the output adjustment command signal C is a High level **V = 



predetermined value. 

[0048] When the output adjustment command signal C is a Low level .^**V*=0. 

[0049]In the subtracter 741, amount of speed command adjustments **V is 
subtracted from speed command V*, and it becomes speed command V to which this 
result was adjusted By this, when an output adjustment command signal is a High 
level, adjusted speed command V* will be adjusted to (V*-**V*), and an output will 
be adjusted only the quantity corresponding to **V . When an output adjustment 
command signal is a Low level, V* is equal to V* and an output is not adjusted. The 
character in which both are in proportionality mostly is between speed command V* 
and the output power of the inverter 771 . For this reason, the output power of the 
inverter 771 can be adjusted by adjusting a speed command. 
[0050 1Drawing 5 i s a figure showing the example of another control constitution 
which carries out the same work as the power converter 7 shown in drawing 4 . In the 
control constitution of drawing 5. the gain K of the gain-adjustment machine 732 is 
adjusted, and this adjusts speed command V* with the state of an output adjustment 
command signal. Specifically, the gain K of the gain-adjustment machine 732 is 
adjusted with the state of the output adjustment command signal C as follows. 

[005 1 ] When an output adjustment command signal is a High level Positive 

predetermined value [ that K is smaller than one ] (for example, 0.9). 

[0052] When an output adjustment command signal is a Low level K=l. 

[0053]In the gain-adjustment machine 732, the multiplication of the speed command 
V* is carried out to the gain K, and it becomes speed command V* to which this result 
was adjusted. Therefore, when it becomes V*=KxV* and an output adjustment 
command signal is a High level, According to the gain K, it becomes V 1 <V , 
corresponding to this decrement, it is adjusted so that the output power of the inverter 
772 may decrease, and when an output adjustment command signal is a Low level, for 
K= 1 , it becomes V^V* and adjustment is not performed. Thus, the control 
constitution of drawings can also adjust the output power of the inverter 772 with the 
state of an output adjustment command signal. 

[0054]The operation flow chart of the output adjustment judging device 19 shown in 
drawing 2 i s shown in drawing 6 . As for the output adjustment judging device 19, the 
voltage abnormality judging device 17 judges a voltage abnormality, and the 
frequency abnormality judgement machine 18 judges the abnormalities in frequency 
further, Furthermore, the time information of the clock 12 is a time zone used as 
heavy loading, and when output adjustment implementation mode is further chosen in 
the output adjustment mode selection switch 14, an output adjustment command 
signal C==High level is outputted to the power converter 7. Here, the output 
adjustment judging device 19 outputs the signal of a Low level in the state other than 
the above. The time zone used as heavy loading should just set up the time zone at 
1 1 :00 a.m. - 12:00 a.rn., and 3:00 [ 1 :00 p.m. - ] p.m., for example. When a voltage 
abnormality state, a frequency abnormal condition, a heavy-loading time zone, and 
output adjustment implementation mode are chosen by the operation flow chart 
shown in drawing 6 as for the electric appliance 1 , it comes to carry out output 
adjustment operation. 

[0055]The example of the indicator of the performance information recorder 13 
shown in drawing 1 is shown in drawing 7 . The performance information recorder 1 3 
records the history of output adjustment operation of the electric appliance 1 , and 
shows two examples, drawing 7 (a) of an analog meter type, and drawing 7 (b) of a 
digital type. By 13a of (a) of an analog meter type, the needle of an analog meter 
shows the value according to the amount of output adjustments. The user of the 



electric appliance 1 and the person in charge of an electric power company can read 
the amount of output adjustments in the value which the needle of an analog meter 
indicates. 

[0056]In 13b of (b) of a digital type, the amount of output adjustments is displayed on 
the upper row, and operating time is displayed on the Iowa* berth. In this example, the 
user of the electric appliance 1 and the person in charge of an electric power company 
can know that amount of moonrise power adjustments and operating time by updating 
an indicated value every month. If the pilot lamp 1 3 1 in which under output 
adjustment is shown is formed, a consumer etc. can be made to feel that it is under 
saving according to the power situation. 

[0057]The example of the output adjustment mode selection switch 14 shown in 
drawing 1 i s shown in drawing 8 . It is a control means for choosing whether the 
output adjustment mode selection switch 14 is made into the mode in which a 
consumer carries out output adjustment, and a switch is used. Drawing 8 s hows (a) 
chosen with an operating bar, and (b) chosen with a manual operation button. In (b), 
when choosing output adjustment mode, the button by the side of one is pushed. At 
this time, the display under output adjustment lights up and the user of the electric 
appliance 1 can check that output adjustment mode has been chosen. When canceling 
output adjustment mode, the button by the side of OFF is pushed. At this time, the 
display under output adjustment goes out and the user of the electric appliance 1 can 
check that output adjustment mode has been canceled 
[0058 ]Drawinjg 9 expresses the figure showing the flow of the fee between the 
consumer (general terms, such as a home and a factory) 20 and the electric power 
company 22 which are using the electric appliance 1 shown in drawing 1 . In the front 
state where the consumer 20 has the electric appliance 1 shown in drawing K 
respectively, and a voltage unstable phenomenon advances, The constant amount of 
power loads in electric power system can decrease, advance of voltage destabilization 
can stop, and it can be made to recover to a normal state, when each consumer 20 
decreases in number the output power of each electric appliance 1 . As a result, in the 
electric power company 22, it becomes unnecessary to build the communication 
network for carrying out the emergency trip of the phase modifying equipment and 
load of a voltage unstable phenomenon required for a measure, etc., and this measure 
cost X circle that floated can be returned to the user of the electric appliance 1 . 
[0059]Here, according to the amount of output adjustments to each consumer's 20 
electric appliance 1 , the electric power company 22 shows the service which 
discounts an electricity bill. The electric power company 22 carries out service which 
discounts only a Yi circle from the electricity bill decided by the value which the 
electric power meter 21 shows according to the amount of output adjustments to each 
consumer's 20 electric appliance 1 . Here, i expresses the consumer's number. If a 
consumer's total is set to N and reduction amount Yi will be set up so that the relation 
of a following formula may be realized, the electric power company 22 can reduce the 
measure cost to a voltage unstable phenomenon. 
[0060] 
[Equation 1] 

As stated above, there is an advantage which can reduce the measure cost to a voltage 
unstable phenomenon in the electric power company side, and there is an advantage 
which can make an electricity bill cheap in the consumer side according to the amount 



of output adjustments. 

[0061 ]Drawing 10 expresses the concrete composition of the service arrangement 
explained based on drawing 9 . In the consumer 20, two or more electric appliances 1 
are used, and each output adjustment quantity data is brought together in the electric 
power meter 24 with a communication function via radio or the communication wire 
23. Here, it corresponds to what is called a 'watt hour meter server 1 , for example, and 
it is expected to be electric power meter with a communication function that many 
consumers will be equipped in the future. The electric power meter 24 with a 
communication function transmits the consumer's 20 power usage data, and the total 
value data of the amount of output adjustments of each electric appliance 1 to the 
establishment 26 of an electric power company via the communication wire 25. At the 
establishment 26 of an electric power company, from the transmitted power usage 
data and the total value data of the amount of output adjustments of each electric 
appliance 1 , the power rates and the discount rate to the consumer 20 are calculated, 
and the power-rates specification 27 is published to the consumer 20. On the power- 
rates specifications 27, power rates, the discount rate, and the electricity bill after 
discount are indicated, and the consumer 20 can make a discount rate the result 
depended on output adjustment, and can check it directly. 

[0062]In service arrangement of drawing 10. if data will be transmitted with a power 
line carrier system, using a power line as the communication wire 23, service 
explained by drawing 9 can be carried out using a communication network with 
which it has already equipped. Same thing can be said also when radio is used instead 
of the communication wire 23. Therefore, there is an advantage that its service can be 
given, in service arrangement of drawing 10. without not introducing a new 
communication network and increasing a burden by a help. 
[0063] 

[Effect of the Invention] As explained above, according to this invention, since the 
electric appliance itself which has an output limiting facility leading to a voltage 
unstable phenomenon judges a sag phenomenon itself and it adjusts an own output, a 
voltage unstable phenomenon is automatically avoidable. The necessity of installing 
mass phase modifying equipment and reactive power compensating device is reduced, 
and the effect that an electric-power-system administrator's plant-and-equipment 
investment cost and an equipment maintenance cost can be reduced is acquired. 
[0064]The effect that a voltage unstable phenomenon is avoidable is acquired without 
forcing only a specific consumer a sacrifice, in order to cope with it for apparatus 
itself leading to a voltage unstable phenomenon. In this invention, in order that 
apparatus itself may judge automatically and may carry out output adjustment, the 
effect of not needing a mechanism like a communication network is also acquired 
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[Brief Description of the Drawings] 

[Drawing l]T he entire configuration figure of the electric appliance system of one 
embodiment by this invention. 

fDrawing 2"| The lineblock diagram of the output adjustment command circuit of one 
embodiment by this invention. 

rDrawing 31T he time chart of the power converter 7 of one embodiment by this 
invention of operation. 

[Drawing 4]T he configuration block figure of the power converter 7 of one 
embodiment by this invention. 



[Drawing 5]T he configuration block figure of the power converter 7 of other 
embodiments by this invention. 

[Drawing 6] The operation flow chart of the output adjustment machine 19 of one 
embodiment by this invention. 

[Drawing 7] The display example figure in the performance information recorder 13 of 
one embodiment by this invention. 

(Drawing 8]T he example of the output adjustment mode selection switch 14 of one 
embodiment by this invention. 

[Drawing 9] The flow chart of the fee between the consumer by one embodiment by 
this invention, and an electric power company. 

[Drawing 10] The concrete explanatory view of the service arrangement based on 
drawing 9 . 

[Description of Notations] 

1 [ — Power receptacle, ] — An electric appliance, 2 — Electric power system, 3 — The 
power line from electric power system, 4 5 — The power source plug of an electric 
appliance, 6 — The power cord of an electric appliance, 7 — The power converter built 
in the electric appliance, 8 — The power supply wiring inside an electric appliance, 9 - 

- Voltage detection circuits, 10 - Frequency detector, 11- The output adjustment 
command circuit of an electric appliance, 12 — A clock, 13 — Performance 
information recorder, 1 3 1 [ — An integrator with a reset function, 1 7 / — A voltage 
abnormality judging device, 18 / - A frequency abnormality judgement machine, 19 / 

— Output adjustment judging device. ] - The pilot lamp, 14 which show under output 
adjustment — An output adjustment mode selection switch (selection operation 
means), 15 — A subtracter, 16 

CLAIMS 



[Claim(s)] 

[Claim l]An electric appliance system forming a means to control said output control 
means according to a fall of a receiving voltage, and to reduce an output of said 
electric appliance in an electric appliance which received supply of electric power 
from electric power system, and was provided with an output control means. 
[Claim 2]An electric appliance which received supply of electric power from electric 
power system, and was provided with a power converter like an inverter, comprising: 
A means to detect a receiving voltage. 

A means to control said power converter to adjust an output of said electric appliance 
according to change of said receiving voltage. 

[Claim 3] An electric appliance system forming a means to control said power 
converter according to change of a receiving voltage, and/or change of electricity- 
receiving frequency in an electric appliance which received supply of electric power 
from electric power system, and was provided with a power converter like an inverter 
to adjust an output of said electric appliance. 

[Claim 4] An electric appliance system forming a means to control said output control 
means according to change and time information of a receiving voltage, and to adjust 
an output of said electric appliance in an electric appliance which received supply of 
electric power from electric power system, and was provided with an output control 
means. 

[Claim 5] An electric appliance which received supply of electric power from electric 
power system, and was provided with a power converter like an inverter, comprising: 



a time check — a means. 

A means to detect a receiving voltage. 

A means to control said power converter to adjust an output of said electric appliance 
according to change of said receiving voltage in a predetennined-time belt 

[Claim 6] An electric appliance which received supply of electric power from electric 
power system, and was provided with a power converter like an inverter, comprising: 
a time check — a means. 

A means to control said power converter according to change of a receiving voltage in 
a predetennined-time belt, and/or change of electricity-receiving frequency to adjust 
an output of said electric appliance. 

[Claim 7] An electric appliance system forming a means to display performance 
information about adjustment of said output, in either of claims 1 -6. 
[Claim 8]An electric appliance system characterized by displaying an integrated value 
of the amount of output adjustments as said performance information in claim 7. 
[Claim 9] An electric appliance system indicating that it is during output adjustment as 
said performance information in claim 7. 

[Claim 10] An electric appliance system forming a means to record information about 
adjustment of said output, in either of claims 1-9. 

[Claim 1 l]An electric appliance system establishing a control means which chooses 
whether said output is adjusted in either of claims 1-10. 



